ABSTRACT: Lupeol (1), epilupeol (2) and β-sitosterol (3) were isolated from the n-hexane and the carbon tetrachloride soluble fraction of a methanol extract of the leaves of Phoenix paludosa Roxb. The n-hexane, carbon tetrachloride and chloroform soluble materials from the concentrated methanol extract were subjected to antimicrobial screening and brine shrimp lethality bioassay. All of the partitionates showed insensitivity to microbial growth, while the n-hexane, chloroform and methanol soluble fractions showed significant cytotoxicity having LC 50 2.17 µg/ml, 2.77 µg/ml and 2.46 µg/ml, respectively. This is the first report of isolation of the compounds 1-3 and bioactivities of P. paludosa.
INTRODUCTION
Phoenix paludosa Roxb. (Bengali nameHantal, Hital; Family-Aracaceae) is thorny palm with slender stems of 6 to 7 meter in height which grows all over the Sundarban, Bangladesh. The leaves and fruits look like those of date palm.
1,2 The genus Phoenix is reported to have diuretic, analgesic, 3 ameliorative, 4 antioxidant and antimutagenic activities. 5, 6 Previous phytochemical investigations on P. paludosa led to the isolation of 3-O-caffeoylshikimic acid, 4-O-caffeoylshikimic acid, cosmosiin, ergostane-3,6-diol, ergost-4-ene-3,6-dione, ergost-4-en-3-one, estrone, isoquercitrin, mannose, rhipocephalin, stigmasta-4,22-diene-3,6- Here, the preliminary antimicrobial and cytotoxic activities of the extractives as well as isolation of lupeol (1), epilupeol (2) and β-sitosterol (3) from this plant are reported for the first time.
MATERIALS AND METHODS
General experimental procedure. The 1 H NMR spectra were recorded using a Bruker AMX-400 (400 MHz) instrument and the spectra were referenced to the residual nondeuterated solvent signal in NMR laboratory of BCSIR, Dhaka. PTLC was carried out using Merck Si gel 60 PF 254 on glass plates (20 cm X 20 cm) at a thickness of 0.5 mm. TLC was conducted on normal-phase Merck Si gel 60 PF 254 as glass plates. Spots on TLC and PTLC plates were visualised by spraying with vanilllinsulfuric acid followed by heating for 5 minutes at 110ºC. The n-hexane soluble fraction was fractionated by Vacuum Liquid Chromatography (VLC) packed with fine silica gel (kiesel gel 60H). The column was then eluted with n-hexane followed by mixtures of nhexane and ethyl acetate and then ethyl acetate and methanol and finally with methanol. The polarity was gradually increased by adding increasing proportions of ethyl acetate and methanol. A total of 21 fractions were collected each in 100 ml beakers. Rechromatography of the fraction eluted with 12% ethyl acetate in n-hexane (stationary phase-silica gel PF 254 , mobile phase: hexane-ethyl acetate, 95:5, thickness of plates -0.5 mm) afforded compound 1 (8 mg). Again, the fraction eluted with 15% ethyl acetate in n-hexane afforded compound 2 (6 mg) when subjected to preparative thin layer chromatography over silica gel using 5% ethyl acetate in toluene.
Plant
The carbon tetrachloride soluble fraction was fractionated by column chromatography (CC) over Sephadex (LH-20) using n-hexane-dichloromethanemethanol (2 For cytotoxicity screening, DMSO solutions of the plant extractives were applied against Artemia salina in a 1-day in vivo assay, the experimental details of which could be found elsewhere. 10 Statistical analysis. For each of the extractives, three samples were prepared for each of the bioassay. The zone of inhibition and LC 50 were calculated as mean ± SD (n=3) for the antimicrobial screening and brine shrimp lethality bioassay, respectively.
RESULTS AND DISCUSSION
Repeated chromatographic separation and purification of the n-hexane and carbon tetrachloride soluble fractions of a methanolic extract of the leaves of P. paludosa yielded three compounds (1-3) . The structures of which were solved by extensive analysis NMR data as well as by comparing with published datas. H NMR data of compound 1 with previously published data, 13 it was identified as lupeol. The identity of 1 was further substantiated by Co-TLC with an authentic sample of lupeol, previously isolated in our laboratory.
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The 1 H NMR spectrum (400 MHz, CDCl 3 ) of compound 2 exhibited a triplet (J=3.0 Hz) of one proton intensity at δ 3.37 characteristic for H-3 of a terpene type carbon skeleton. The absence of a double doublet and the appearance of a triplet suggested that the hydroxy group was at the α (alpha)-position, thus confirming the β orientation of the C-3 proton (14) . The spectrum displayed two broad singlets at δ 4.67 and δ 4.55 (1H each) assignable to the vinylic protons at C-29. A multiplet at δ 2.28 could be ascribed to proton at C-19. The spectrum also displayed seven singlets at δ 0. Additionally, thin layer chromatographic analysis of 3 with authentic samples of β-sitosterol further confirmed its identification.
In the antimicrobial screening, the extractives of the P. paludosa were found insensitive to microbial growth (data not shown). However, in case of brine shrimp lethality bioassay, the lethality of the nhexane (HF), chloroform (CF) and aqueous soluble fractions (AQF) of the methanolic extract to brine shrimp was determined on A. salina. Table 1 shows the results of the brine shrimp lethality testing after 24 hours of exposure to the samples and the positive control, vincristine sulphate (VS). The LC 50 obtained from the best-fit line slope were found to be 2.17, 2.77, 2.46 and 0.28 µg/ml for n-hexane, chloroform, aqueous soluble fractions of the methanolic extract and vincristine sulfate, respectively. In comparison with the positive control (vincristine sulphate), the cytotoxicity exhibited by the all fractions of methanolic extract was significant.
